Abstract. For the first-world citizens, globalization seems to be an all-pervasive phenomenon; however, the global connectivity rates differ dramatically for various countries. What will the situation be in, let say, fifty years? The article aims to show how the future demographic changes can influence absolute numbers and relative proportions of societies with different levels of global connectivity. To estimate the national rates of global connectivity the authors rely on the countries' participation in global networks, such as trade in goods, trade in services, foreign direct investment (FDI), and international migration. As the scenario of the demographic future, the authors use medium population projections of 2017 calculated by the United Nations Population Division. The authors applied a two-stage method: first, they constructed network models and analyzed the structure of networks to reveal the positions of countries in order to estimate their rates of global connectivity and identify six groups of countries according to their global connectivity rates. Second, the authors combined the results of network analysis with demographic projections to find out how many people are expected to live in the countries with different connectivity rates in the nearest decades (let say, up to 2050) and in the more distant future (2100). The results show that nearly a half of the world population (3.46 billion) lives in highly-connected countries but the situation will dramatically change in the coming decades. The proportion of population in the highly-and highlymedium-connected countries will decline by 2050 and further by 2100, while the proportion of residents of medium-and low-connected (and to some extent of lowest-low-connected) countries will significantly grow.
(a) 'connectivist' approach defining globalization as the increase of transborder interactions, relations, and flows, and (b) institutional approach defining globalization as the emergence and evolution of global institutions (the term 'institutions' is very wide and includes global free trade, multinational enterprises, global governance, global social movements, ideologies, etc.) [19] . Thus, we select a number of global institutions with network structure determined by transborder interactions and flows, apply network analysis methods to identify the structural position of every country within the networks (define the maximal degree of k-core to which the country belongs and the maximal k-core degree in the whole network (see: [21] ), divide the first by the second, and get a figure defining the country's structural position within the global network and reflecting its degree of involvement (i.e. this figure is the country's global connectivity rate). We also describe the global demographic landscape through the prism of globalizationthe current distribution of the world population among the countries with the highest, medium, low and lowest-low rates of global connectivity. There are forecasts that the future global demographic changes are to be profound and can lead to global turbulence [see: 1; 8; 10; 11; 14; 16; 20; 23; 27; 29] .
The article aims as estimating future demographic changes that can influence absolute numbers and relative proportions of population in societies with various levels of global connectivity. We use the medium demographic scenario calculated by the United Nations Population Division [24] . Certainly, demographic changes are not the only factor affecting the distribution of people between countries with varying degrees of global connectivity. Numerous other factors can be named, such as migration policies, economic growth or stagnation, social-political destabilization, natural disasters etc. However, we focus on possible effects of demographic factors as the most reliable forecasts in the long-term (decades) perspective.
In the mid-1990s Manuel Castells presented his research on social structures and suggested that in the information era the most important social functions and processes are increasingly organized in the form of networks: elements of certain networks and relations between networks become one of the most important sources of power in the contemporary 'network society' [3] [4] [5] . Castells believes that inclusion in the network or exclusion from it defines the configuration of the most important ongoing social processes, that is why it is important to study the network structure of social processes to understand them. Globalization is one of such processes and a new historical reality. Castells defines globalization as a dominant process of the global scale and a factor affecting numerous dimensions of the society's existence and evolution [4] . Thus, a thorough investigation of the network structure of globalization allows to understand the nature of many other major processes in the spheres of information, culture, governance, etc.
Castell stressed that the network society is built around global network structures of capital, governance, and information, so it is reasonable to start the study of the network structure of globalization with one of them. We chose the economic aspect (capital) for Castells claimed that although globalization is a multidimensional process it can be better understood from the economic perspective [4; 13] . The choice of networks was determined by the new economic geography which finds strong interrelations between three global networks -trade, FDI, and migration [see : 6] .
To measure national rates of global connectivity we consider the countries' participation in several global networks such as trade in goods, trade in services, FDI and international migration. The data on country-to-country trade in goods were taken from the UN COMTRADE database according to the Harmonized Commodity Description and Coding Systems classification [25] . We mainly use the data on the total value of import from country A to B and from B to A (in the current dollar prices) or (if the data is missing) of export from B to A (the so-called 'mirroring' accepts export statistics when there is no import statistics; this approach can increase errors as export statistics can differ from import statistics, but such data is still better for network models than no data at all). We use a symmetric approach that allows to apply the model of undirected graph, which simplifies the reality of the global world (conceals all asymmetries between countries, for instance, when trade flow from A to B significantly exceeds the one from B to A). However, even the extremely asymmetrical relations imply the economic connection between A and B even if in the form of economic dependency of B on A (or vice versa), and that is the most important point for the analysis of global connectivity rates. Certainly, another approach (directed graphs) is also possible, and we use it elsewhere for similar goals [21] .
The data on bilateral trade in services are taken from The Trade in Services database that accumulates data of the OECD, Eurostat, United Nations, and IMF [28] . The data on the accumulated stock of bilateral FDI are obtained from the United Nations COMTRADE database [25] . The data on the accumulated stock of migrants are obtained from the United Nations that publishes data on the migrant stocks by the country of origin for 197 countries every five years from 1990 [26] . We study the structure of these networks during three periods - 2000-2004, 2005-2009, and 2010-2017 , and rely on the medium demographic scenario calculated by the United Nations Population Division [26] .
There are many network metrics that could be used for various research tasks especially in the graph analysis. The key elements of network analysis are actors and relations between them, i.e. nodes and edges of a graph. In the study of global networks one can use such network metrics as a node activity (the number of relations a country has), node strength (the number and weight of relations), centrality (closeness centrality, betweenness centrality, eigenvector centrality, etc.) which characterize the structural position of a country within the network, clusterization coefficient and assortativity coefficient (the structure of relations in the whole network) and so on [see : 2] . For our study we use a two-stage method: first, we construct network models and analyze the structure of networks to identify the positions of countries and the rates of global connectivity; second, we combine the results of the network analysis with demographic data to find out the size of population in countries with different connectivity rates in the nearest decades (until 2050) and more distant future (until 2100).
First stage: network models. For each of four networks we make three matrices N*N (one matrix per each of the three periods), in which N is the total number of countries, and column i presents the relations of the country i with other countries in the given network. A symmetrical matrix of relations is an undirected graph, so we use the network analysis of graphs. Our task is to select not a completely interconnected group, but rather a group of the largest possible size with the largest possible level of interconnectedness. We apply the concept of a k-core -a subset of vertices each of which has not less than k relations with other vertices in this subset. In addition the k-core has another noteworthy feature -it allows not only to find vertices (countries) with the highest number of connections, but also identifies countries with the greatest number of connections to other highly-connected countries (sort of a "high connectivity club") [see : 22] .
For each country, we find the maximal degree of the k-core to which it belongs (K i ), the maximal k-core in the network (K max ), and divide K i by K max . The value of K i /K max for the country i equals to 1 if this country belongs to the k-core of maximal density. Otherwise, for example, K i /K max = 0.5 if the country i belongs to the k-core twice smaller than the maximal k-core in the graph. To set another example, K i /K max = 0 if the country i is represented by a fully isolated vertex and has no relations with any other country in the network. Thus, for each country we find a value that reflects its position in all four networks (goods, services, FDI, migration). These four rates are then summarized without any extra weights for in every network we find values representing the same structural characteristics of the country that reflect the position of the corresponding vertex within the network. The maximal value of global connectivity for the country is 4 (in all four networks it rates at 1 -this is the highest value possible).
Second stage: demographic data. We rely on the medium demographic scenario of the United Nations Population Division that estimates the size of the population in different countries of the world until 2100. We sum up the forecasts for groups of countries with different global connectivity rates (Table 1) . Table 1 Global connectivity rates (sorted in the descending order for 2010-2017) [ We classify all countries into six groups according to their global connectivity rates: 1) "the leaders" (top 6 countries with connectivity rates from 3.99 to 4.00 in 2010-2017); 2) 19 highly connected countries (7 th to 25 th with connectivity rates from 3.75 to 3.99); 3) 23 highly-medium connected countries (26 th to 48 th with connectivity rates from 3 to 3.75); 4) 30 medium-connected countries (49 th to 78 th with connectivity rates from 2 to 3); 5) 76 low-connected countries (79 th to 154 th with connectivity rates from 1 to 2); 6) 43 lowest-low-connected countries (155 th to 197 th with connectivity rates from 0 to 1). For each group, we calculated the total annual population for the period from 1970 to 2017, and the future annual population according to the United Nations Population Division medium scenario until 2100. The real and future population dynamics for all six groups is presented in Figure 1 . We assume that countries will stay in the same groups though this is a simplification for countries can experience an increase or decrease in global connectivity rates and move to another group. However, although the values of the countries' global connectivity rates can fluctuate, countries quite rarely move from one group to another especially the low-connected countries. Thus, taking into account that the real situation will be less static, we can study real and possible population dynamics for six groups (identified according to the 2010 global connectivity rates).
The group of highly-connected countries is the most populous one though it is not the most numerous one in terms of the number of countries. This is mainly due to the fact that two world giants, China and India, are in the group. About a half of the global population (3.46 billion people) lives in the highly-connected countries. The low-connected group comes second in terms of the size of population (1.15 billion), it is followed by the medium-connected countries (with the total number of population close to 1.15 billion). In the highly-medium group of countries, there are about of 0.94 billion people, approximately 0.64 billion live in the highest connected countries, and 0.085 -in the lowest-low connected countries. The situation is to dramatically change in the coming decades due to the following key trends: the proportion of population in the highest-, highly-and highly-mediumconnected countries will decline by 2050 and further by 2100, while the proportions of population in the medium-and low-connected (and to some extent in the lowest-low connected) countries will significantly grow ( Table 2 ). The highest growth of the proportion of world population is expected in the low-connected countries: now there are 15.4% of the world population, this figure is expected to increase by 1.5 times by 2050 and will double by the end of the century. The absolute number of the population of this group is likely to double by 2050 and triple by 2100. On the contrary, the share of people living in the highly-connected countries is expected to significantly drop (by 1.5 times by 2100): their absolute number will continue to slightly grow until the late 2040s, but will slightly drop in the second half of the century. *** Thus, most of the likely re-distribution of the world population is to take place not due to huge migration flows but as a result of the global demographic transition taking different rates in various countries, which determines different demographic situations. Most countries in the highest-and highly-connected groups have already (or almost) completed their demographic transitions either through a long 'natural' process (like most European countries) or due to specific state policies aimed at reducing fertility (like in China and India). This means that their fertility rates are close or below the simple reproduction level, so according to the United Nations' medium demographic scenario most of these countries will face a certain population decline by 2050 and further in 2050-2100. On the other hand, the low-connected group mainly consists of countries delayed in their demographic transition due to the still high fertility rates, and this is particularly the case for the Tropical African countries [15; 16; 18; 30; 31] . In these countries, there are large cohorts of youths and children, i.e. huge demographic inertia: even if the demographic transition accelerates immediately, their population will still double in the next decades [15; 30] .
This assumption raises another question -how accurate are these estimates? In fact, we have a scenario forecast, not a probability forecast, i.e. even UN Population Division does not insist that this scenario is the most probable one. However, its probability is high especially for the nearest decades (as most of the people living during these decades have already been born). Moreover, our forecasts are based on the assumptions regarding globalization such as that the changes in the global connectivity rates will not make countries change their groups. How valid is this assumption under the national globalization rates being rather volatile? For example, according to the Ernst&Young/Economist Intelligence Unit index, France got +6 positions in the globalization ranking between 2011 and 2012, while Taiwan and Israel showed a decline [9] . We think this volatility is largely determined by the approach chosen to 'measure' globalization (i.e. by the indices themselves). These changes can mean not that a country is becoming more or less globalized, but that one or two indicators in the index have changed (i.e. there are some change in trade volumes due to the changed tariffs, etc.) [32] .
According to the network analysis the global connectivity changes more slowly than the globalization indices imply. Certainly, there were changes in the countries' global connectivity rates; however, our research shows that in 2005-2010 only 2 out of 237 countries (India and Singapore) moved to a higher-value group (from the highlymedium-to the highly-connected). For comparison: in 2000-2010 10 out of 237 countries moved to a higher-value group: Brazil, Russia, India, Singapore (from the highlymedium-to the highly-connected); Romania, Chile (from the medium-to the highlymedium-connected); Mauritius, Serbia (from the low-to the medium-connected); Palestine, Montenegro (from the lowest-low to the low-connected).
Let us consider changes in the global connectivity rates in absolute values. Only four countries showed a significant growth (by more than 0.5 points) in the rates from 2000-2004 to 2010-2017; ten more countries showed a considerably large (by 0.25-0.5 points) growth. However, if we do not take into account small island states (high volatility of global connectivity rates is due to the very size of the states), there are three (Montenegro, Serbia, Chile) and nine (Romania, Mauritius, Palestine, India, Malta, Nigeria, Pakistan, Mexico, Russia) countries cases left. Eight out of these twelve countries already belonged to the high-medium-or medium-connected groups in 2000. As for the low-and lowest-low-connected countries, only four of them achieved a considerable increase in the global connectivity rates. Two out of these four (Serbia and Montenegro) showed the highest growth in our sample, but this is due to the restoration after serious conflicts, which was certainly not the only factor of their failures but had a considerable impact (trade and FDI flows revived with peace). In general, it is a hard task for the low-or lowest-low-connected country to increase the global connectivity or to move to a higher group.
What are the conclusions of our research: first, though the countries' global connectivity rates change from year to year, only a limited number of countries manage to move to a higher group, and no country managed to move by two or three groups higher. Second, we usually witness changes in the positions of the countries with high connectivity rates. Among the lower-connected countries, only four moved to higher connectivity groups in 2000-2010: three of them (Serbia, Montenegro, and Palestine) restored their economies after serious conflicts, which certainly contributed to this growth (along with other factors), and the forth is a very small country Mauritius (both globalization indices and network connectivity measures are more volatile for small countries than for larger economies due to the higher relative volatility of national economic indicators). Thus, it is a challenging task for a low-connected country to significantly increase its global connectivity rates; so most low-and lowest-low-connected countries (especially the larger ones) will likely to retain comparatively low levels of global connectivity. Under the expected population doubling in this group by 2050, we can expect a certain de-globalization with significantly more people living in the low-globalized parts of the world [on the previous waves of globalization and de-globalization see: 7; 12; 17].
